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TECHNOLOGY DRIVES EXPLORATION 
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system as propellant storage 
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Cold gas thruster 
system on sounding 
rocket. One of the 
COPVs will be replaced 
with a CNT reinforced 
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PROBLEM/NEED BEING ADDRESSED: 


= Reduce weight and enhance the performance and damage tolerance of aerospace 
structures 
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» Improve mechanical properties of CNTs to eventually replace CFRP — lighter and stronger 


» First flight-testing of a CNT reinforced composite structural component as part of an 
operational flight system 
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= CNT manufacturing methods developed 


= Flight qualify CNT reinforced composites 
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Future Benefits for Partnerships 


1) Lightweight CNT reinforced 
composites will have a pervasive 
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2) Use of these materials will 


" significantly enhance aerospace 
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increased payload capacity 
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> Resultant structures will have 


(o(=\VZ=) (oe) oer- Lae mel=lanlelarsyigctic) 
scalable and cost-effective 
ante laluir-(eut0lalare mle) e)gey-leralctom 0 
fo)gololUlexomuline-tallelalniisvielalmeelas 
aatchisyatclism oleialr-tswmi tlm ey-lalcits 
and curved structures. 
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cores, while retaining 
equivalent, or better, 
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Al honeycomb core with fiber glass facesheets 


PROBLEM/NEED BEING ADDRESSED: 


= Development of ultra-lightweight, 
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reductions in the structural mass of future 
aerospace vehicles 


GAME-CHANGING SOLUTION: 


= Substitution of ultra-lightweight sandwich 
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honeycomb-composite sandwich structures 


UNIQUENESS: 


= First demonstration of ULWC materials as 
replacements for Al honeycomb in composite 
sandwich structures 

= First demonstration of ULWC based sandwich 
structures in a load bearing structural 
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Carbide as well as other binary and ternary blends. 

We are working with NASA to use this technology to create 
panel core materials with very high strength-to-mass ratios 
for space missions. 


SAT \, 


NAA \\\\ 


AABZUBS 2 GBs X\ \\\\\ 
aed ete AANA Dynetics LaserLattice™ 


Vash 


¢ Optimized truss architecture 
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LABORATORIES 


7 = Polymer Template 
Micro-Truss Core NLL 
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Manufacturing 


Architectural elements 


Unit Cell E Truss Member F Truss wall 


Size scale ~mm 


Controllable Unit cell symmetry, Diameter, Microstructure, 
architectural spatial location of wall thickness, multilayer, 


Micro-Truss Sandwich Structure features lattice members node geometry composition 


Ultralightweight Cores (ULWC) for 
» Efficient Load Bearing Structures 


Ultra Lightweight Core design 
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Orbital ATK Developed 
Technology to Reduce 


Core Mass and Improve 
Core Performance 


Future Benefits for Partnerships 


1) Demonstrate the ability to create 
structures scalable to the sizes 
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2) Resulting sandwich structures 
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40% mass reduction relative to 
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3) Envisioned development effort 
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CNT wires with polymer aerogel 
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> Utilizing high conductivity CNT 
wires and yarns to replace 
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dielectrics and CNT sheets to 
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» Polyimide Aerogel as Wire Insulation 


PROBLEM/NEED BEING 
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= Power and data cables for avionics and 
other parts of spacecraft add 
considerable weight to the vehicle 
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aerogels 


UNIQUENESS: 
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layer may even be thinner than in 
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Polyimide Aerogel as Wire Insulation 
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Began DMA tensile testing to assess failure modes of 
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- = » Development and Maturation of 
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Future Benefits for Partnerships 

1) Currently, the mass of data and power cables is increasing with the growing 
trend toward more autonomous vehicles, more electric architectures and the 
increasing use of electric propulsion 

2) Areduction in wire mass will have a large return on investment for reaching 
targeted avionic mass reduction goals 

3) Wires with aerogel insulation can provide significant mass savings for aircraft 

and spacecraft 
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Hydro-Burst Test COPV 101 


Pressure (psig) 


Time (sec) 


